Introduction
An extensive area of research in operations relates to creation and delivery of value through better demand supply coordination which is also termed as supply chain management. Supply chain management is often referred to as efficient management of the end-to-end process, which starts with the design of the product or service and ends with the time when it has been sold, consumed, and finally, discarded by the consumer (Lee and Billington 1993; Swaminathan and Tayur 2003) . One could think of any product or service supply chain to be consisting of five major value elements -design, planning, procurement, production and delivery. In addition, managing supply chains typically entails efficiently coordinating the flow of information, products and finances (Swaminathan 2001) . Managing a supply chain within a single country is complicated due to various types of uncertainties in demand, supply and process. In most developed economies, there are limited uncertainties in availability of basic necessities for any kind of business such as power, roads, water etc. However, in developing economies infrastructure is weaker and that poses several newer types of challenges. It may even cause successful well tested strategies that worked well in developed economies to fail. A classic example is that of Wal-Mart which has an efficient network of cross docking facilities in the US that store minimal inventory in them while simultaneously enabling more frequent supplies to the retail stores. This system relies heavily on the fluid highway transportation system in the country which enables the firm to accurately estimate the travel times of trucks and efficiently coordinate their arrival and departure to the cross-docking facility, and therefore the inventory flow. When Wal-Mart went into operation into South America, it found it very difficult to run a logistic system based on such cross-docking facilities and had to adapt its approach. Therefore operating supply chains in developing nations often requires firms to be able to tailor their existing supply chain strategies or develop newer ones for that environment.
In this chapter, we will first discuss the characteristics of India as both a source and a market for the world economy. Next we will take a process oriented approach of the supply chain and discuss how operating a supply chain in India is different for each of those sub processes and highlight the challenges and opportunities therein. Finally, we discuss some of the recent changes in the Indian economy and how they might affect future operations in India.
India: Source and Market
India became an independent nation in 1947. At that time it was among the poorest countries in the world and was put in the category of developing nations. For the next 40 years, India followed a centralized socialistic democracy with close ties with the Soviet Union. During this time, India started plans to improve agriculture and irrigation that mainly were focused on rural India. Simultaneously, the government set up programs and institutions of higher excellence for science and technology to compete with the very best in the world. However, the economy was closed for most part, bureaucracy was powerful and the efficiency and innovation of a capitalistic economy were lacking. In the early 90's with the fall of the Soviet empire, the economy in India was opened up, foreign investment constraints were eased, multi-national firms were allowed in several sectors, bureaucracy was reduced and businesses encouraged. The government during this time also focused on some new sectors such as software development and telecommunication where India could catch up with other world competitors. These changes have positioned India to the world both as a source and as a market.
India: A Source
Firms typically decide to source from an international location when it adds value in terms of cost, quality, time or capability. Whenever a firm decides to relocate its operations or invest in new facilities it needs to answer some key questions such as - 1. Is this move going to reduce or increase our costs? 2. Are we going to get better quality output as a result? 3. How does this affect the firm's ability to quickly respond to changing business needs and thereby promote or hinder business innovation? 4. How does this improve the firm's capability in the global market?
In today's context, cost and quality are important opportunities that give advantage to India. Due to Indian government's focus on education in science and technology after independence, today India graduates 200,000 english speaking engineeering graduates every year, the largest in the world. These and other english speaking graduates are in great demand for operating the world manufacturing and service economy due to cost advantages. Their wages are one fifth or sometimes one-tenth of comparative wages in the western world. For example, a recent graduate of engineering in India might get an annual salary of $5000 as compared to $30000 to $50000 in the U.S. The cost advantage in the labor pool is not restricted to service sector or engineers alone, this advantage spans through manufacturing sector as well. For example, a worker in an Indian textile company could be paid around $500-$1000 per year whereas a similar worker would be paid around $25000 per year in the U.S. This provides an opportunity for a multinational firm to reduce cost when they relocate or outsource their operations to India. That is why we find so many multinational companies are either setting up their own subsidiaries in India (like GE, IBM, Intel, Ford, Glaxo, Google) or have outsourced business functions like software development, software maintenance, call centers and credit processing. Although cost has traditionally been the main driver for shifting operations to India, today the value proposition spans quality as well. For example, in the software sector, initially firms outsourced development to Indian companies for cost alone. Today India boasts of having the largest number of firms that are at CMM process maturity level 5, an international measure of quality of process used for software development, testing and maintenance. Firms choose the best Indian vendors such as Infosys, Wipro, Tata Consulting and HCL, who can not only provide low cost but deliver the highest quality in their work. This has led to a boom in the services and technology sector in India in the last decade. According to one estimate, India's service and technology sector would be at $50 billion in 2008 and at $80 billion in 2010 (Engardio 2005) . The time element is very useful in the global service industry because of the ability to work 24 hours a day on a particular task. It is not uncommon for U.S. software firms to work with an Indian partner to create a joint virtual development team where the U.S. engineers work on the project during their day time and the Indian engineers work on the same project during the night time in US while it is day time in India. This provides a tremendous in fast life cycle innovation based industries such as software. The distance between the two teams sometimes creates challenges in terms of communication and integration, but many firms have found that advantages of shortening the development cycle overweigh the challenges. Due to global outsourcing trends in the service sector and India's key role in it, the Indian services and technology sector has been in the limelight in the last few years. The manufacturing sector in India has traditionally lagged China in both cost and quality. China's manufacturing sector is estimated at $900 billion in 2006 as opposed to India's sector which is closer to $100 billion (Engardio 2005) . However, the Indian manufacturing sector is catching up in a big way. Top Indian manufacturing firms such as Reliance, Hero Honda, TVS and Tata Motors have among the very best processes and have won several international quality awards including the coveted Deming Prize. While today India lags China by a huge margin in this sector, going forward, value that Indian firms would bring to the table will be in terms of improving strategic capabilities for multinationals. Indian firms are uniquely positioned to benefit from the diversifying strategy of multi-national firms. For example, the textile manufacturing is mostly concentrated in China today. As western firms move overseas they want to have alternative world class locations in addition to China. Intimate Clothing, a subsidiary of Mas Holdings, a leading Sri Lankan firm that supplies to major brand names all over the world and was once described as "Victoria' Secret's Well Kept Secret" by Forbes Magazine, is playing on this advantage in a very clever manner. They are strategically expanding their operations in India (as opposed going to other lower cost countries in the region) since they want to develop not only a "low cost" operation but also a "world class" operation. They have set up two plants already, one in Chennai and another in Bangalore with the very best processes. Their plan is to expand their operations in India to span the whole production spectrum from design, prototype, assembly and distribution. It is clear such facilities outside China will play an important role in improving the capabilities of multinational firm in the future.
India: A Market
A population of over a billion people makes India an attractive market for selling products and services. The growth in the economy has been above 6 percent over the last decade and the per capita income has almost doubled to $543 in 2004 (Bharadwaj et al 2005) . Although India accounts for only 2% of the current world GDP, it is estimated that it could account for 17% of the world GDP in 2050 (Engardio 2005) . The consumer market is even more attractive given that India is already in the top 10 markets with a value at $250 billion (Bharadwaj et al. 2005) . It is projected that in the next five years India will be in the top five in terms of market potential for consumer goods. It is important to understand that even though in developed nations there are typically three economic strata -upper income, middle income and lower income groups, in India which is in the transition from a developing to a developed nation there are more strata (Joseph 2005) . One could call them the upper income group earning $6000 per annum or above, the next is middle income group that earns between $3000 and $6000 per annum, the lower income group that earns between $1000 and $3000 per annum and the very poor group that earns less than $1000 per annum. It is to be noted that purchasing power parity adjusted these numbers need to be multiplied by a factor of 5. It is estimated that 150 million households are in the very poor category, 43 million households are in the lower income group, 3 million households are in the middle income group and 200,000 households are in the upper income group. Clearly, the total number of potential customers is very high in India but prices that the market will bear are very different than those in developed countries. For economies with the demographics and purchasing power as in India, multinational firms will need to innovate in order to successfully satisfy the consumers. The sheer size is a great opportunity but it is a different story when it comes to execution. Between 1947 and early nineties, India was pre-occupied with agricultural development that it neglected infrastructural development. As a result, the roads are well below the standards in any developed economy and are worse than in some of the other developing countries. It is only in the last couple of years that the government is systematically building highways that connect major cities. The demand for power in India far exceeds the supply. This problem is worse in big cities such as Delhi and Mumbai. Further, India is a heterogeneous nation that has several states, several languages, several cultures and as a result very diverse customer preferences. The income distribution as well as preferences in rural and urban markets are also significantly different. Therefore, cracking the Indian market is not an easy task to say the least, however, the rewards for successful firms could be substantial. A firm that has successfully developed its supply chain for this market environment is likely to be well positioned to be a leader.
Supply Chain Management in India
The five major process elements of any supply chain are design, planning, procurement, production and delivery. In the next few passages we will highlight the key challenges and opportunities faced by firms operating in India in each of these processes. 
Design
Product design is an important element of any supply chain. A significant proportion of total costs incurred during the life cycle of the product are determined at the design stage (Swaminathan and Lee 2003) . In India, an important characteristics that needs to be kept in mind at the design stage is the income diversity in the population. Just the huge differences in the ability to pay for a product, makes many of the successful products of the developed economy unviable in India. The example of shampoo sales in India serves this very well. When multinational firms such as Unilever first started selling shampoos in India they bottled them in packages similar to their offerings in developed countries and priced them around the same price (around $2). With this strategy, they were able to address only the topmost layer of the Indian households and could not penetrate the huge market. In the last few years, they have started selling shampoo in sachets (one time use) that sell for 2 cents. Clearly, by doing so, they have made their product more accessible to the customers and today it is estimated that close to 45% of the Indian population purchases shampoos up from 18% ten years ago (Bharadwaj et al. 2005) . In this process, the multinational firm had to come out of the traditional thinking of large sizes and economies of scale and focus its attention more on innovative packaging that could enable pricing products at 2 cents. Clearly, this involved redesign of both the product and the package and finding local suppliers who could potentially operate profitably at those costs.
Firms are beginning to realize that there is money in markets like those of India at the bottom of the pyramid (Prahalad 2004) . Many firms in India are now designing products specifically for the Indian market. For example, Hewlett Packard has developed a solar powered digital camera and a solar powered photo printer that they are piloting in villages that often do not have adequate power supply. Using these products, they have created a new career for some of the village women, who have become photographers that go from village to village and take pictures and help create national identification cards for villagers in the remote parts of the country. This has removed the necessity for villagers to go to the city to get a picture taken and apply for an identification card. Another example is the automobile sector. In the automobile market recently India became the largest small car market only behind Japan with the sales growing at 10% a year. Much of this growth has come from the small car segment. The largest selling car in India (known as Maruti 800) costs around $5000. Recently, Tata Motors, another Indian firm has announced that it will be developing a car for less than $2000. It is important to understand that in order to compete in India in this sector the costs of the car has to be affordable to the masses. The Low cost may be enabled by removing safety features that would considered required in a developed nation. For example, most of the small cars do not have any safety airbags. Although it might seem shocking for a multinational firm to try to design products without these features, the need for airbags is limited on Indian roads. For most of the intra-city travel cars speed limits are restricted to 30 miles an hour (in theory) and could be as slow as 5-10 miles an hour (in practice) during peak time. Since Indians typically do not travel inter-state by their personal car, most consumers in that market are not willing to bear the costs of safety airbags. However, as the inter-state roadways improve, the customer preferences are likely to change and they may demand safety airbags in cars. With India's population and economic status, it is not surprising that the biggest market in the automotive sector is the two wheeler (motorbikes and scooters). Hero Honda is the world's largest producer of two wheeler motorbikes whose annual sales exceeded 2.5 million units last year. Two wheelers are not only used for personal transport of one or two people but are often used for transporting families of four and serve both the urban and the rural market. It is important to note the difference between bikes sold in western countries and in India. An important design element of these vehicles is the fuel efficiency and many of these vehicles provide up to 100 miles per gallon. Further, power (or engine size) which is a critical and often differentiating element of bikes in developed countries (such as Harley Davidson) is valued less in this market because of road conditions which hamper the ability of the consumer to relish the thrills of quick pickup and high speeds. As a result, most of the bikes sold in India are in the ranges from 75cc to 225cc, very different from bikes sold in US. While designing products for India it is important to leave the mentality of tweaking existing product line for a new market. Although the costs associated with development of products specifically for the Indian market may seem prohibitive, firms can exploit the experience in India in developing products for the "bottom of the pyramid" in other countries in Asia, Africa, Europe and South America where a similar demographics exists. HP's initiative in developing affordable digital cameras and printers is likely to have an impact on other parts of the world as well. The bottom line is that firms should assess the market potential and needs accurately and should be prepared to come up with unique products that cater to the needs of the Indian market (and other world market with a similar profile) in a profitable manner.
Planning
Planning function can be for strategic choices such as product launch or for tactical decisions such as sales planning and forecasting. Planning is often quite challenging in India due to lack of visibility of sales at the end customer level. The concept of point of sale systems have caught on in urban areas only in the last decade or so. As a result, a firm selling products has limited integration of information in their supply chain. The rural market is in worse shape in terms of sales information since these shops do not have any point of sales systems. Many of them still rely on paper and pencil. In this environment, it is not prudent to expect that firms will have the capability to capture lost sales and stock-out conditions quickly. In fact, in several firms the operating policies may have serious inefficiencies. For example, a sales executive of one of the large multinational consumer goods firm in India indicated that recently they found that it was quite common for salesperson in rural areas to only take orders for products in-stock at the warehouse. Thereby, items which were out of stock and potentially were in great demand, were never being replenished while slow moving items were being ordered all the time. The lack of SKU level sales and demand information at the retail outlets leads to usage of approximate surrogate measures for customer service such as total coverage of rural retail outlets, number of sales person visits, and the overall product lines sold in a given time frame, which have their own ramifications for the supply chain. The lack of point of sales and information makes it hard to practice innovative concepts such as vendor managed inventory and collaborative forecasting particularly in the retail segment.
In the consumer goods sector much of the sales take place in small local stores that do not have access to bar coding. Further, the lack of such data and information, makes the planning process more of a push strategy primarily driven by sales targets that the firm would like to achieve in a given period. This leads to several unwanted effects like "inventory dump" and "hockey stick" phenomenon that lead to self induced seasonality wherein firms show very high sales towards the last quarter.
Planning new product launches is complicated in India due to two main reasons. The first relates to the diversity of the population and the size of the country. As indicated earlier, India is composed of many states and each state has traditionally has had its own culture, language and preferences for products. Therefore, firms need to plan for a product launch in the spirit as they would do for a multi-lingual region such as Europe. That is the firms needs to develop packaging in different languages, needs to develop customized advertisement campaigns as well as setup distribution network for the large population. Further, the lack of information tracking at the retail level makes it hard to evaluate how a product is doing in the first few weeks after the launch.
Planning is also adversely affected by the over reliance of the rural economy on monsoons. Sales are crucially dependent on when and how much rainfall the country gets each year. Almost 68% of the total sown area in India is vulnerable to draught. If monsoons are good then the agricultural production is likely to be good and the farmers have greater disposable incomes which translates into more disposable spending power for purchase of other goods and services. On the other hand, lack of rain implies lower sales for those goods and services. Therefore, any firm that caters to the rural India needs to carefully take the monsoon predictions into account while planning for a season.
The challenges of firms which are focused on foreign multinational customers is quite unique. The value proposition of an Indian vendors to their client is often either low cost or superior quality or in some cases both. However, many clients have high expectations in terms of response times and communication capabilities from their vendors. Compounded by the fact that they are located thousands of mile apart the need for robust planning capability as well as information technology infrastructure for communication is heightened. Ten to fifteen years ago, Indian firms had a tough time competing along these dimensions. However of late, many Indian firms have invested monetary, human and technological resources primarily catered towards their multinational customer. For example, most of the call centers in India have invested in dedicated telecommunication resources for customer overseas. Similarly, in the manufacturing sector, it is common nowadays to see firms that have made customized investments to improve their planning capabilities while dealing with multinational clients.
Planning can be a very difficult task while operating in India and firms need to have extra flexibility in their execution strategy to be successful. The lack of adequate information systems in the channel makes planning even more difficult. In recent times, many firms are introducing information systems in their supply chains and at the retail level and this is likely to help the planning process.
Procurement
As indicated earlier, one of the opportunities in India lies in the ability to get inexpensive workforce and suppliers. However, there are some important challenges that firms need to pay close attention to. It is critical for firms to remember that as they grow their business, the ability of the supply base to grow may be limited due to capacity constraints. Further, there is huge difference between the capabilities of big top tier suppliers and the smaller (and often rural) second or third tier suppliers. The best of the first tier suppliers are sophisticated and follow world class best practices. As indicated by Balakrishnan et al. (2005) , India had the largest number of firms conferred with the Deming award outside Japan, and most of these have been awarded to large top tier suppliers. However, that does not mean that there are no procurement challenges in India. In fact, the majority of suppliers lack in critical elements of service namely quality, delivery reliability and value added services. Product quality is unreliable mainly due to lack of continual supply of power, water and raw material. In some cases, the quality is adversely affected by the country's over-reliance on the monsoons. Delivery times of suppliers show a huge variance due to road conditions, traffic and distance of the suppliers. It is estimated that only 4% of suppliers in India are within 3 miles of the manufacturing facility, and more than 50% of the suppliers are located beyond 300 miles (Chandra and Sastry 2002) . One of the reasons for disparate locations of the supplier base is the presence of industrial zones which were not necessarily optimized for supply chain performance. Uncertainties in delivery lead times make it essential for a firm to make pragmatic changes to their just in time production system or hold very high safety inventory levels in the supply chain. Finally, small to medium suppliers lack major capabilities to design products or services. In most cases a firm finds it hard to collaborate with such suppliers for designs which can impede faster product development and also increase design costs. A common approach employed by multinational firms in India has been to create joint ventures with an Indian supplier. This enables the supplier to ramp up quickly in a cost efficient manner. However, this approach has mostly been successful with medium to large suppliers. Given the uncertainty in the supply process, it is not surprising that a recent survey found that 63% of the firms had more than 100 suppliers and 17 percent of the firms had more than 500 suppliers (Chandra and Sasty 2002) .
In addition, the smaller supplier segment is fragmented and mostly rural in nature which makes procurement more difficult. The solution to managing lee v.2006 lee v. /05/16 Prn:19/06/2006 12:45 F:LEE06.tex; VTEX/NP p. 11 crop: (6.125in, 9.25in) such a diverse base relies heavily on empowering the smallest of the suppliers and creating a mechanism for disintermediation. One such approach is the creation of cooperatives. After independence the number of cooperatives in India has steadily increased from 181000 in 1950-51 to 453000 in 1996-97 while the membership has grown from 15.5 million to 204.5 million. These cooperatives span across a number of industries such as dairy, textiles, cotton, housing, production, processing, finance among others. One successful example of cooperatives in India is the case of a diary products company called Gujarat Cooperative Milk Marketing Federation (GCMMF) that markets milk and other diary products under the AMUL name. The procurement network for AMUL has more than 2 million dairy farmers from whom milk is and collected at more than 10000 cooperatives which eventually deliver to the plants. This is comparable to the consolidation of the dairy farmers association which is one of the largest cooperatives in the US consisting of more than 25000 members from 45 states. A more recent disintermediation and supply consolidation effort has been by the multinational Indian Tobacco Company (ITC) in their agribusiness through an initiative called e-choupals. E-choupals are creation of electronic portals in small villages through which farmers can get the most recent information about the market price, the crop, weather conditions, fertilizers among others. This has enabled ITC to form a direct link with the farmers thereby reducing several layers of the supply chain. The net effect has been better prices and profits for the small farmers as well as lower costs and supplier proximity for ITC. This service has reached out to 3.1 million farmers through 5050 internet kiosks in six Indian states (ITC 2005) . There are significant cost benefits to procuring products and services in India for multinational firms but they need to be careful in selecting capable partners who can not only meet their current requirements in terms of cost and quality but have the potential to grow with them and add new capabilities over time. While seeking smaller suppliers the best approach maybe to avoid the multiple layers of the channel and utilize the electronic media to link with them in an efficient manner. Procurement challenges for firms procuring items from outside India are complicated by complex tariff, import and taxation policies. Since the Indian economy was regulated to a great extent until the recent past, the imports and exports were closely related. For example, the government would regulate what percentage of parts that go into the final product could be imported from abroad. This often correlated with factors such as the percentage of final production that is exported and whether the product was a luxury good or not. Further, long delays in customs and port handling often made it very hard for firms to operate under a lean inventory system. With the opening up of the economy and relaxation of some of these limits, firms today have much greater flexibility in what they import (procure from overseas), how they process those parts and what they can (or not) sell within India. The bottlenecks in the ports is far from solved. The government in its most recent initiative is trying improve the transportation infrastructure in the country with focus on rail, sea, road and air. Tybout (1998) finds that it is typical in less developed countries for a large number of small scale firms to operate together with a few very large firms. India is no different in that context. The number of manufacturing firms in the organized sector (those that are registered with the government) is estimated at 127,000 whereas the unorganized sector consisted of 17 million firms. Small and very small firms which comprise majority of the unorganized sector make products in food, tobacco, lumber, textile and apparel sector. The situation is very similar in the service sector. For example, the retail sector is dominated by small mom and pop stores. The concept of superstores and malls are only beginning to appear and are mainly restricted to the big cities.
Production
Traditional emphasis of Indian firms in both manufacturing and service sector has been on cost. Indian firms have tried to utilize the low cost of operations (both labor and overhead) to compete aggressively in the global market. Take for example, the software sector, where Indian firms for the last twenty years have competed mostly in terms of being able to deliver software professionals and as a result software projects at a fraction of the cost of that in a developed country. It is only in the last ten years that we observe that several of these firms claim the very best software development processes and are competing in terms of quality and innovation in addition to cost and timeliness. As a result, locations like Bangalore, Pune, Hyderabad and Chennai are becoming software and technological hotbeds where the best of the firms such as Microsoft, Intel and Google want to be. This facilitates tapping the best talent for their firms as well as create intellectual property through cutting edge research and development centers. The story is very similar in the manufacturing sector where thirty years ago manufacturers in India produced only for the Indian market and had no competition from multi-nationals. They created products for a captive market. However, today some of the Indian manufacturers are very large in scope and compete with other multinationals in the world economy. For example, Reliance Industries is one of the largest firms in India with annual revenues of $22 billion operates in various sectors including exploration and production (E&P) of oil and gas, refining and marketing, petrochemicals (polyester, polymers, and intermediates), textiles, financial services and insurance, power, telecom and information and communication initiatives. Reliance Industries exports its products to more than 100 countries in the world, itself being a multinational firm. In the last thirty years, firms in the manufacturing sector have adopted better processes thereby producing the very best quality of products as well as have developed competencies in terms of speed of delivery, planning as well as new product development. One of the biggest impediments related to the production environment in India relates to limited (or lack of adequate) infrastructural support. For example, it is common even for the the industrialized zones to suffer from frequent power outages, inadequate water supply and poor roadway connections. This causes unexpected delays in production as well as prevents firms from attaining their best performance. Firms often have to create a contingency plan for basic infrastructural needs. For example, it is not uncommon for firms in the service sector to invest heavily in backup power so that the operations inside receive uninterrupted power supply. Similarly, firms often run their buses to pickup and drop their employees because the public transport system is quite unreliable and many people cannot afford (or do not want to use) to drive to office in their personal vehicles. While running a production or service facility in India it is very important to plan for contingencies that may arise due to poor infrastructure. In addition, firms need to pay close attention to the unique needs of the employee base which could be related to transportation, recreation, household activities-like baby sitting services or traditional economic incentives that will keep the employees loyal to the organization.
Delivery
Delivery of products and services depends on distribution and sales which rely on the transportation possibilities, warehouse choices as well as the retail store coverage. In most developed countries, the retail market is dominated by organized retailing. In US the share of organized retailing is estimated to be around 80%. Europe has an organized retailing share of 70%, Brazil -40% and China -20%. The top 50 retailers in the US control almost 36% of the organized retail. India lags behind by a large margin in organized retailing with only 2% of the total sales controlled by the organized retailing although there are 6 million retail outlets in total (India 2005) . It is estimated that there is no organized marketing and distribution in 87 per cent of India's villages, which are homes to 50 per cent of the rural population. As a result, large firms often have to create dispersed supply chains to enable them to produce and sell across the country. To give an example, Hindustan Lever Limited, a very large consumer product manufacturer covers an urban population of 1 million retail outlets and a rural market consisting of 50,000 villages through its supply chain network that consists of about 80 factories, 150 outsourcing units, 2000 suppliers and 5000 distributors. Market penetration of products across the country is a daunting logistical challenge due to poor infrastructure and prohibitive costs of customer acquisition, particularly in rural areas. The dispersed population and the lack of cost effective modes for distribution have influenced firms in India to use multiple tiers in the distribution network. It is quite common for manufacturing firms to first ship products to their depot from where it is taken to a local distributor who then suppliers retailers in a region who finally sell it to the end customer. In some cases, where the firm does not operate its own depots, it employs a carrying and forwarding agent (C&F) who then suppliers to the local distributor. The role of these players in the distribution channel is extremely important because most of the retail stores can stock only 5-10 units of a given stock and often stock competing brands together in a small space. As a result, it is the distributors and sales agents who need to convince the retailer about stocking their products as well as making sure that their items are replenished in a timely fashion at the retail stores. Given the important role of the different parties in the distribution channel, their profit margins are also high. It is typical for a local distributor to have 5-10% margin while a C&F agent may make 2-4%. Multiple layers in the distribution network impact the final price the customer has to pay for the product.
The taxation structure in India is also complex with products typically being taxed twice. Once by the central government and the other by the state government. Such complex interstate tax laws do not enable the firms to optimize the distribution network on pure logistics alone. For example, following the traditional hub and spoke model to distribute goods is not even a viable option in several cases. As a result, firms in India sometimes need to setup multiple warehouses within the same state even though it was not logistically a sound practice. To mitigate these problems the Indian government recently adopted the value added tax structure (called VAT) from the 1 st of April 2005. However, only 20 of the 28 states have implemented VAT.
The trucking industry which carries most of business related transportation within India is also highly fragmented with 2.7 million commercial fleet operated by over half a million fleet operators . Although outsourcing of logistical activities to third party firms is on the increase, there are very few organized third party logistics providers in India. Those that are operating are mainly in the trucking industry. A recent survey conducted by a leading Indian business daily found that many of the 3PLs in India lacked the scale and financial support to provide value added services such as inventory management and order processing. As the industry evolves and firms strive to become more efficient in the distribution and transportation, it is clear that such value added services will be in great demand. For firms exporting out of India another big challenge relates to the lack of modern handling facilities at the airports and sea ports. This could be a major handicap for the firm since in today's global supply chains, speed is of essence. Further, complex governmental tariffs as well as import-export restrictions often delay shipments in and out of the country to a great deal. Some of the ports lack enough space and materials handling capability due to which at peak periods the waiting times could be several magnitudes higher than a modern port in other parts of the world. More recently, the issue of security in global transportation has become very important. As the Indian ports are modernized, close attention needs to be placed on this dimension in addition to improving wait times and increasing handling capacity.
Distribution in India is still a traditional industry and when firms enter the Indian market, their distribution channel strategy can make or break their success. The ability to reach the billion people in the market depends critically on how well distribution is planned and executed.
Concluding Remarks
It is well known that supply chain management is challenging even when operating in a developed economy such as the US. It gets even more challenging in an emerging economy like India. It is particularly difficult for multinational firms that may have a successful strategy in their home country that try to utilize the same approaches in India. As indicated earlier, one of the major challenges of operating a supply chain in India is the under developed infra-structure for transportation, power and water. The government policies related to double taxation as well as a poorly developed retail and distribution channel have made efficiently coordinating the supply chain an onerous task. Further, less usage of information technology both at the retail level as well as in the supply chain have made it increasingly difficult for firms to build responsive supply chains. However, these deficiencies are slowly but surely getting tackled. The government recently announced a value added tax system which should enable firms to more efficiently coordinate their distribution networks. Similarly, many large firms have started adopting information technology solutions. A recent survey found that 31% of the firms had implemented enterprise resource planning (ERP) systems, 56% had adopted customer relationship management (CRM) systems while 42% had adopted warehouse management systems (WMS). Although the numbers above are for larger firms the trend to use technology in supply chain is picking up. The usage of the Internet although low compared to US is also showing growth. A comparison of the numbers by Rahman (2004) and Lancioni et al. (2003) the use of the Internet in India and the US in 2003 reveals the following numbers. The use of the Internet in purchasing was 49% in India as compared to 86.7% in the US, 30.1% companies that use internet for inventory management in India as compared to 48.5% in the US, 50% of the firms used the Internet for transportation as compared to 84.3% in the USA. The usage of the Internet as a medium in order processing, customer service, production scheduling and relations with the vendors is still very low in India and this is an area that could see some growth as other parts of the supply chain become more developed. Many logistics players in India are now introducing GPS tracking in their vehicles which is common in countries like the US. Such practices give visibility to the in process inventory in the supply chain and enable better decision making. Another aspect of the supply chain efficiency relates to following best practices such as just in time and vendor managed inventory that remove inefficiencies in the supply chain. Although Indian firms have lagged behind in terms of JIT Implementation in the past, they are aggressively moving towards developing pragmatic inventory systems that lead to lower inventory while taking into account some of the inherent uncertainties in operating a supply chain in India. The government is also working towards building a robust infrastructure to facilitate efficient flow of goods and services. In 2003, the government earmarked a large amount of money for developing an advanced highway system (called the Golden Quadrangle) that would connect the different parts of India. As the infrastructure develops for fast and reliable transportation, many of the inefficiencies related to logistics are likely to be overcome. The power supply situation in India still remains a major issue. The demand for power far exceeds the supply particularly in major metropolitan cities. While increasing power generation and supply, the government is also taking steps to distribute power in an efficient manner. A few years ago a new firm Power Grid Corporation of India was set up to overlook power supply and distribution across the nation. The state of the art information and engineering systems that are being implemented by this organization for power failure detection and correction served as an example for the power outage management in the east of US in 2003. These systems allow the firm to promptly detect the electric failures at a fine level of granularity and reallocate power through the grid with a short time. Such systems bode well for the power distribution in India going forward although the supply and demand gap needs to be reduced substantially.
Indian firms today on average are not at the cutting edge of supply chain practices and usage of information technology. We do see world class excellence and best of the breed practices in few large firms. The real potential that lies in India both in terms of being a world class source and as a world class market is yet to realized. It will be not an exaggeration to say that we are only 22 seeing the tip of the iceberg today. How much potential would eventually be realized depends on several complex related factors including government policies in terms of infrastructural development; the growth rate of the economy; development of the rural economy and eradication of poverty; open economic policies and last but not the least continued growth and high aspirations of the Indian firms.
